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TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT WE, Yu j i Aburakawa, a 
citizen of Japan residing at 2-9-206, Sugita 9-chome , 
Isogo-ku, Yokohama-shi , Kanagawa 235-0033 Japan and 
Toru Otsu, a citizen of Japan residing at 37-8, 
Noukendai 5-chome, Kanazawa-ku, Yokohama-shi, Kanagawa 
236-0057 Japan have invented certain new and useful 
improvements in 



MOBILE COMMUNICATION SYSTEM AND SWITCHING APPARATUS 



of which the following is a specification:- 
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QF THE INVENTION 

MOBILE COMMUNICATION SYSTEM AND SWITCHING 

APPARATUS 

5 BACKGROUND OF TH E INVENTION 

1 . Field of the Invention 

The present invention relates to a mobile 

conununicat ion system and a switching apparatus in 

the mobile communication system, in which the mobile 

10 communication system includes a plurality of base 

stations, a control station which controls the base 

stations and switching apparatuses each of which - 

corresponds to the base station or the control 

station and switches a communication partner. 

15 2. Description of the Related Art 

Fig.l shows an example of a conventional 

mobile communication system. The mobile 

^ cormnunicat ion system shown in this figure includes 

three wireless base stations 3-1 - 3-3 and a control 

20 station 4 which controls the wireless base stations 

Hi 3-1 - 3-3. In this mobile communication system, the 

Q 

wireless base stations are connected each other by 
Q using switching apparatuses 5-1 - 5-3 and wireless 

^ circuits 20 or an optical fiber circuit 30, and each 

25 wireless base station and the control station 4 are 
connected by using switching apparatuses 5-1 - 5-4 
and the wireless circuits 20 or the optical fiber 
circuit 30, in which the switching apparatuses 5-1 - 
5-3 are provided for the wireless base stations 3-1 
30 - 3-3, and the switching apparatus 5-4 is provided 
for the control station 4 . 

For example, when a mobile terminal 1-1 
sends a signal, the signal is received by the 
wireless base station 3-1, via an antenna 7-1, 
35 wherein the mobile terminal 1-1 is included in a 
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cell 2-1 of the wireless base station 3-1. The 
signal received by the wireless base station 3-1 is 
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received by a radio transceiver unit (RTRU) 21-1, 
21-2 or an optical transceiver unit (OTRU) 31-1 by a 
switching operation of the switch 11-1 in the 
switching apparatus 5-1 according to the destination 
5 of the signal. Then, the signal is transmitted to 
another wireless base station 3-2 or 3-3, or to the 
. control station 4 via the RTRU 21-1 or 21-2 and the 
wireless circuit 20, or via the OTRU 31-1 and the 
optical fiber circuit 30. 
10 The RTRU in each of the switching 

apparatuses 5^1 - 5-4 includes a wireless modem 23 
and a wireless transceiver (TR) 24, which are not 
^ - shown in the RTRUs 21-1 - 21-6 in the switching 

□ apparatuses 5-1 - 5-3 of the wireless base stations 

O 15 3-1 - 3-3 in Fig.l. A signal which is received by 

P ' ■ 

^ the RTRU 21-1 is converted into a signal having a 

transmission form for wireless transmission by the 
wireless modem, and transmitted to the wireless 
circuit 20 via the antenna 22-1 by the wireless 
20 transceiver. 
2 Each of the OTRUs 31-1 - 31-4 in the 

S| switching apparatuses 5-1 - 5-4 includes a signal 

O converter 32 and an .optical transceiver (E/0, 0/E) 

33, wherein the signal converter 32 and the optical 
. 25 transceiver 33 are not shown in the OTRUs 31-1 - 31- 
3 in . the switching apparatuses 5-1 - 5-3 
corresponding to the wireless base stations 3-1 - 3- 
3 in Fig.l. For exampljs, a signal input into the 
OTRU 31-1 is converted into a signal having a 
30 transmission form for optical transmission and the 
signal is transmitted to the optical fiber circuit . 
30 by the optical transceiver. 

When receiving a signal, the operation of 
the wireless base station 3-2, 3-3 or the control 
35 station 4 is as follows. When the control station 4 
receives the signal, a signal transmitted from the 
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wireless base station at the senaing~s~ide~vi~a~th-e- 
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wireless circuit 20 or the optical fiber circuit 30 
is received by the RTRU 21-7, 21-8 or the OTRU 31-4 
in the switching apparatus 5-4 of the control 
station 4. Then, the signal is sent to a 
5 multiplexer/demultiplexer part 42 by a switching 
operation of the switch 11-4, and is sent to a 
mobile communication network via a circuit control 
apparatus 43 . 

When the receiving side is the wireless 
10 base station 3-2, a signal sent from the wireless 

base station 3-1 in the sending side via the optical 
fiber circuit 30 is received by the OTRU 31-2 in the 
switching apparatus 5-2, and the signal is sent to a 
p mobile terminal 1-2 via an antenna 7-2 by a 

5 15 switching operation of the switch 11-2. In addition, 

when the receiving side is the wireless base station 
3-3, a signal transmitted to the wireless circuit 20 
from the wireless base station 3-1 is received by 
the RTRU 21-5 in the switching apparatus 5-3, and 
20 the signal is sent to the mobile terminal 1-3 via 
the antenna 7-3 by a switching operation of the 
SI switch 11-3 . ' 

P However, since the wireless base stations 

or each wireless base station and the control 

25 station are connected by the wireless circuit 20 or 
the optical fiber circuit 30, the transmission 
medium is different according to the destination of 
the signal. Therefore, the switching apparatus 5 
needs to convert a signal into a signal suitable for 

30 transmission medium. Thus, there is a problem in 

that sharability in the apparatus is low. Therefore, 
it is necessary to add or change the RTRU or the 
OTRU in the conventional switching apparatus when a 
transmission medium is added or changed. As a 

35 result, it is difficult to construct a network. 
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It is an object of the present invention 
to provide a mobile communication system and a 
switching apparatus in which sharability is improved 
The above object is achieved by a mobile 
5 communication system including a plurality of base 
stations, a control station which controls the base 
stations, and switching apparatuses each of which 
corresponds to the base station or the control 
station, wherein the switching apparatuses are 
10 connected with each other by a wireless circuit or 
an optical fiber circuit, the switching apparatus 
corresponding to a base station or a control station 
1^ in a sending side including: 

O ^ modulation part for modulating a first 

^ 15 signal into a second signal of a unified 

^ transmission form; 

65 a first switching part for switching an 

output destination of the second signal from the. 
modulation part according to a sending destination 
' 20 of the second signal; and 

fU 

a wireless signal transmission part for 

S{ sending the second signal from the first switching 

S part to a base station or a control station in a 

... 

receiving side via a wireless circuit; 
25 an optical signal transmission part for 

sending the second signal from the first switching 
part to a base station or a control station in a 
receiving side via an optical fiber circuit, 

the switching apparatus corresponding to a 
30 base station or a control station in a receiving 
side including: 

a wireless signal receiving part for 
receiving a third signal via a wireless circuit; 

an optical signai receiving part for 
35 receiving a third signal via an opt ical . fiber 
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circuit; and 



a demodulation part for demodulating the 
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third signal - 

According to the mobile communication 
system, the switching apparatus corresponding to the 
wireless base station or the control station in the 
5 sending side modulates a signal to be transmitted 
into a signal of a unified transmission form, and 
sends the signal to the switching apparatus of the 
wireless base station or the control station in the 
receiving side via a wireless circuit or an optical 
10 fiber circuit. That is, the signal is modulated 
such that . the transmission form of the signal is 
unified. Therefore, the modulation part can be 
shared. 

Q From the viewpoint of performing switching 

g 15 operation speedily in the first switching part, the 

O 

switching apparatus corresponding to a base station 
^ or a control station in a sending side may further 

includes : 

a frequency control part for controlling a 
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20 frequency of the second signal output from the 

ru 

g modulation part according to the sending 

Sj destination; 

2 wherein the first switching part switches 

the output destination according to the frequency of 
. 25 the second signal. 

From the viewpoint of sharing the wireless 
signal transmission part, the switching apparatus 
corresponding to a base station or a control station 
in a sending side may further includes: 
30 a variable directional antenna for sending 

the second signal from the wireless signal 
transmission part to a destination via the wireless 
circuit; and 

a beam forming part for directing the 
35 variable directional antenna to an antenna of a base 

station or a control station in a _r_e_c.e.iv_.i ng__s.ide 

In addition, the switching apparatus 
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corresponding to a base station or a control station 
in a sending side may further includes: 

a variable directional antenna for sending 
the second signal from the wireless signal 
5 transmission part to a destination via the wireless 
circuit; and 

a beam forming part for directing the 
' variable directional antenna to an antenna of a base 
station or a control station in a receiving side 
10 according to. the frequency of the second signal. 

From the viewpoint of enabling the 
demodulation part to be selected when the switching 
apparatus includes a plurality of demodulation parts, 
the switching apparatus corresponding to a base 
15 station or a control station in a receiving side may 
further includes a second switching part for 
switching an output destination of the third signal 
to a demodulation part. 

From the viewpoint of performing switching 
20 operation speedily by the second switching part, the' 
second switching part may switch the output 
S4 destination of the third signal according to a 

frequency of the third signal. 

From the viewpoint of performing 
25 demodulation properly when a plurality of signals 
are received simultaneously by the wireless signal 
receiving part and the optical signal receiving part, 
the switching apparatus corresponding to a base 
station or a control station in a receiving side may 
30 further includes a selection part for selecting a 
fourth signal and outputting the fourth signal to 
the demodulation part when a plurality of signals 
are received. 

From the viewpoint of performing switching 
35 operation easily when the frequencies are different 
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for each signal source, t h"e~s w r tc hrn g— a pp a-r-a-tru-s 

corresponding to a base station or a control station 



in a receiving side may further include a frequency 
control part for controlling the demodulation part . 
such that the demodulation part can demodulate the 
third signal according to a frequency of the third 
signal. * 

The switching apparatus corresponding to a 
base station or a control station in a receiving 
side may further include: 

a variable directional antenna for. 
receiving the third signal from the wireless circuit 
and outputting the third signal to the wireless 
signal receiving part ; 

a beam forming part for "directing the 
variable directional antenna to an antenna of a base 
station or a control apparatus in a sending side.. 

In the switching apparatus^ the beam 
forming part may direct the variable directional • 
antenna to an antenna according .to a frequency of 
the third signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of 
the- present invention will become more apparent from 
the following detailed description when read in 
conjunction with the accompanying drawings, in 
which: 

Fig.l shows a conventional mobile 

communication system ; 

Fig. 2 shows a mobile communication system 

of a first embodiment of the present inventions- 
Fig. 3 shows a mobile communication system 

of a second embodiment of the present invention. 

Fig. 4 shows an example of a frequency 

selective coupler; 

Fig. 5 shows a mobile communication system 

of— a~~thd-rd^embod±ment— o'f~th'e"^present~invent"ron— 
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PETAILEP DESCRIPTION OF THE PREFER RED EMRODTMRNTS . 

In the following, embodiments of the 
present invention will be described with reference 
to figures. Fig. 2 is a configuration example, of a 
5 mobile communication system of a first embodiment of 
the present invention. The mobile communication 
system shown in Fig. 2 includes three wireless base, 
stations 3-1 ~ 3-3 and a control station 4 which 
controls the wireless base stations 3-1 - 3-3. In 

10 this mobile communication system, the wireless base 
stations 3-1 - 3-3 are connected each other by using 
switching apparatuses . 5-1 - 5-3 and wireless 
circuits 20 or an optical fiber circuit 30, and each 
wireless base station and the control station 4 are 

15 connected by using switching apparatuses 5-1 - 5-4 
and the wireless circuits 20 or the optical fiber 
circuit 30, in which the switching apparatuses 5-1 - 
5-3 are providedfor the wireless base stations 3-1 
- 3-3, and the switching apparatus 5-4 is provided 

20" for the control station 4. In this mobile 
communication system, each of the switching 
apparatuses 5-1 - 5-4 can switch a communication 
partner so that wireless base stations 3-1 -3-3 and 
the control station 4 can communicate with each 

25 other. • 

The wireless base station 3-1 receives, 
via an antenna 7-1, a signal. sent from a wireless 
terminal 1-1 which resides in a cell 2-1 which is 
covered by the wireless base station 3-1, and 

30 outputs the signal to the switching apparatus 5-1. 

In addition the wireless base station 3-1 sends the 
signal. sent from the switching apparatus 5-1 to the 
wireless terminal 1-1 via the antenna 7-1. Each of 
the wireless base stations 3-2 and 3-3 has the same 

35 structure as the wireless base station 3-1. 

The switching apparatus 5'^l~provl"dea~f or 

the wireless base station 3-1 includes a wireless 
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modem (MODEM) 10-1, a switch 11-1, wireless 
transceivers (TR) 12-1 and 12-2, and an optical 
transceiver (E/0, O/E) 13-1. Each of the switching 
apparatus 5-2 for the wireless base station 3-2 and 
5 the switching apparatus 5-3 for the wireless base 
station 3-3 has the same structure as the switching 
apparatus 5-1 . 

• When a signal is sent from the wireless 
base station 3-1 to the wireless base station 3-2, 
10 3-3 or the control station 4, the wireless modem 10- 
1 converts the signal from the wireless base station 
3-1 to a signal having a unified transmission form, 
1^ For example, the wireless modem 10-1 converts the 

Q signal from the wireless base station 3-1 into a 

2 15 . signal of a wireless frequency band (RF) . 

^ The switch 11-1 recognizes which is a 

^ sending destination of the signal among the wireless 

base stations 3-2, 3-3 and the control station 4, 
and switches the output destination of the signal 
20 from the wireless modem 10-1 to one of the wireless 
transceivers 12-1, 12-2 and the optical transceiver 
13-1 . 

■* . 

When the wireless transceiver 12-1 * 
receives the signal from the switch 11-1, the 
25 wireless transceiver 12-1 sends the signal to the 
control station 4 via the antenna 22-1 and the 
wireless circuit 20. In the same way, when the 
wireless transceiver 12-2 receives the signal from 
the switch 11-1, the wireless transceiver 12-2 sends 
30 the signal to the wireless base station 3-3 via the 
antenna 22-2 and the wireless circuit 20. In 
addition, when the optical transceiver 13-1 receives 
the signal from the switch 11-1, the optical 
transceiver 13-1 converts the signal (electrical 
35 signal) to an optical signal and sends the optical 
signal to the wireless base station 3-2 via the 
opt rcal- f i-ber~ci-rcurt--30 : — ■ 



On the other hand, when a signal is sent 
from the wireless base station 3-2, 3-3 or the 
control station 4 to the wireless base station 3-1, 
the wireless base station 3-1 operates in the 
following way. 

That is, the wireless transceiver 12-1 
receives a signal sent from the control station 4 
via the wireless circuit 20 and the antenna 22-1. 
In the same way, the wireless transceiver 12-2 
receives a signal sent from the wireless base 
station 3-3 via the wireless circuit 20 and the 
antenna 22-2, In addition, the optical transceiver 
13-1 receives an optical signal sent from the 
wireless base station 3-2 via the optical fiber 
circuit 30 and converts the optical signal into an 
electrical signal. 

The switch 11-1 outputs a signal received- 
by the wireless transceiver 12-1, 12-2 or the 
optical transceiver 13-1 to the wireless modem 10-1. 
In this case, when equal to or more than two signals 
are received simultaneously by the wireless 
transceivers 12-1 , 12-2 and the optical transceiver 
13-1, the switch 11-1 selects and outputs the signal 
one by one to the wireless modem 10-1. 

A plurality of wireless modems may be 
provided such that equal to or more than two signals 
can be demodulated simultaneously. In such a case,- 
the switch 11-1 switches the signals such that each 
signal is received by a corresponding wireless modem. 
The wireless modem 10-1 demodulates the signal from 
the switch 11-1 and outputs the demodulated signal 
to the wireless base .station 3-1. The wireless base 
station 3-1 sends this signal to the wireless 
terminal 1-1 residing in the cell 2-1 of the 
wireless base station 3-1. 



The— control station 4 includes a switching 

apparatus 5-4, a multiplexer/demultiplexer part 42, 
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and a circuit control apparatus 43. The switching 

apparatus 5-4 includes wireless transceivers (TR) 

12-7, 12-8, an optical transceiver (E/0, 0/E) 13-4, 

and wireless modems (MODEM) 14-1 - 14-N. 

5 When a signal is sent from the wireless 

base station to the control station 4, the control 

station operates in the following way. That is, the 

wireless transceiver 12-7 receives a wireless signal 

sent from the wireless base station 3-1 via the 

10 wireless circuit 20 and the antenna 22-7. In the 

same way, the wireless transceiver 12-8 receives a 

wireless signal sent from the wireless base station 

3-2 via the wireless circuit 20 and the antenna 22-8. 

G addition, the optical transceiver 13-4 . receives 

2 15 an optical signal sent from the wireless base 

^ station 3-3 via the optical fiber circuit 30. The 

^ ' switch 11-4 switches an output destination of a 

signal received from the wireless transceiver 12-7, 

12-8 or the optical transceiver 13-4 to one of the 

20 wireless modems 14-1 - 14-N. Since the control 
fij ■ 

Q station 4 may receive a plurality of signals 

SI simultaneously from the wireless base stations, the 

P switch 11-4 may operate such that each signal is 

input to a different wireless modem. Each of the 
25 wireless modems 14-1 - 14-N demodulates a signal 
from the switch 11-4. The demodulated signal is 
multiplexed by the multiplexer /demultiplexer part 42, 
and is sent to the mobile communication network via 
the circuit control apparatus 43 . 
30. On the other hand, when a signal is sent 

from the control station 4 to the. wireless base 
station 3-1 - 3-3, a signal from the mobile ' 
communication network is input into the 
multiplexer/demultiplexer part 42 via the circuit 
35 .control apparatus 43, Then, after the signal is 

demult iplexed by the m ul tiplexer/demul ti plexer part 
42, the demultiplexed signals are input into the 
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wireless modems 14-1 - 14-N, Each of the wireless 
modems 14-1 - 14-N converts the demultiplexed signal 
into a signal of a unified transmission form. For 
example, each of the wireless modems 14-1 - 14-N 
5 converts the demodulated signal into a signal of a 
wireless frequency band (RF) like the wireless modem 
10-1. The switch 11-4 recognizes a sending 
destination of the signal among the wireless base 
stations 3-1 - 3-3 and switches an output 
- 10 destination of the signal from each of the wireless 
modems 14-1~14-N to one of the wireless 
transceivers 12-7, 12-8 and the optical transceiver 
13-4. When the wireless transceiver 12-7 receives a 
Q signal from the switch 11-4, the wireless 

15 transceiver 12-7 sends the signal to the wireless 
base station 3-1 via the antenna 22-7 and the 
eg wireless circuit 20. In the same way, when the 

wireless transceiver 12-8 receives the signal from 
the switch 11-4, the wireless transceiver 12-8 sends 
20 the signal to the wireless base station. 3-2 via the 
antenna 22-8 and the wireless circuit 20. In 
SI addition, when the optical transceiver 13-4 receives 

the signal from the switch 11-4, the optical 
transceiver 13-4 converts the signal (electrical 
25 signal) -into an optical signal and sends the optical 
signal to the wireless base station 3-3 via * the 
optical fiber circuit 30. 

As mentioned above, according to the 
mobile communication system of this embodiment, 
30 transmission form of the signal is unified 

regardless of transmission medium between the 
wireless base stations and between each wireless 
base station and the control station. Therefore, 
the wireless modems 10-1 - 10-3 and 14-1 - 14-N can 
35 be shared for each transmission medium. Thus, when 
a transmission medium is added or changed, it is 
: e n o ugh— t o— add— o r— c ha nge— t-he~w i-r ei e s s- tx a ns c e ivex -or — 
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the optical transceiver. Therefore, it. can be 
prevented that complicated work should be done as a 
conventional way. 

Fig. 3 is a mobile communication system of 
5 a second embodiment of the present invention. In 

the mobile communication system shown in the figure, 
a frequency of a signal transmitted to a destination 
is differentiated from a frequency of a signal 
transmitted to another destination. Compared with 
10 the mobile communication system shown in Fig. 2, 
frequency control, apparatuses 15-1 - 15-3 are 
provided in the switching apparatuses 5-1 - 5-3' 
respectively, and frequency selective couplers 16-1 
- 16-3 are provided instead of the switches 11-1 - 
15 11-3. In addition, a . frequency control apparatus 

15-4 is provided in the switching apparatus 5-4 , and 
a frequency selective coupler 16-4 is provided 
instead of the switch 11-4. 

First, the frequency control apparatus 15- 
20 1 and the frequency selective coupler 16-1 in the 
switching apparatus 5-1 - corresponding . to the 
wireless base station 3-1 will be described. When a 
signal from the wireless base station 3-1 is sent to 
the wireless base station 3-2, 3-3 or the control 
25 station 4, the frequency control apparatus 15-1 
recognizes which is a sending destination of the 
signal among the wireless base stations 3-2, 3-3 and 
the control station 4, and controls a frequency of 
the signal output from the wireless modem 10-1 , 
30 according to the sending destination of the signal. 
The frequency selective coupler 16-1 has a function 
for switching a terminal to which the signal is 
output according to the frequency of the signal. 
Thus, the frequency selective coupler 16-1 outputs 
35 the signal to one of the wireless transceivers 12-1, 

12-2 and the optical transceiver 13-1. 
F-ig — 4--s.ho-w-S_an— examp-l-e^o-f— the— f-requency- 
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selective coupler. The frequency selective coupler 
in the figure is provided in the switching apparatus 
corresponding to a wireless base station, and 
controls the switching apparatus for sending a 
signal to a wireless base station or the control 
station. When the frequency selective coupler 
receives a signal from a wireless modem, the 
frequency selective coupler switches an output 
terminal according to the frequency of the signal.. 
Thus, when the frequency of the signal to be sent is 
fl, the signal is sent to the control station. Thus, 
the wireless modem converts the frequency of the 
signal to fl, and outputs the signal to the 
frequency selective coupler. Accordingly, routing 
of the signal can be performed without switching 
operation by the switch 11-1 in the first embodiment . . 

As mentioned above, since the frequency 
control apparatus 15-1 controls the frequency of the / 
signal output from the wireless modem 10-1 according 
to the sending destination of the signal, it is 
enough that the frequency selective coupler changes 
the output terminal of the signal according to the 
frequency so that high speed switching can be 
performed. 

When a signal from the wireless base 
station. 3-2, 3-3 or the control station 4 is sent to 
the wireless base station 3-1, the frequency, 
selective coupler 16-1 outputs the. signal received 
by the wireless transceiver 12-1, 12-2 or the 
optical transceiver 13-1 to the wireless modem 10-1. 
In this case, when equal to or more than two signals 
are received simultaneously by any two of the 
wireless . transceivers 12-1, 12-2 and the optical 
transceiver 13-1, the frequency selective coupler 
1 6-1 selects th e signal one by one and outputs the 
selected signal to the wireless modem 10-1 . 

A plurality of wireless modems may be 
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provided such that. more than one signals received 
simultaneously by the wireless transceivers and the 
optical transceiver can be demodulated. In this ' 
case, the frequency selective coupler 16-1 switches 
5 an output destination of the received signal to a 
wireless modem which can demodulates the received 
signal. Or, the frequency selective coupler 16-1 
performs switching such that each signal is input to 
a different wireless modem, and the frequency 
10 control apparatus 15-1 controls each wireless modem 
such that each wireless modem can demodulate the 
input signal according to the frequency of the input 
signal. 

The frequency control apparatuses 15-2, 

15 15-3 and the frequency selective couplers 16-2, 16-3 
in the switching apparatuses 5-2, 5-3 respectively 
are the same as the frequency control apparatus 15-1 
and the frequency select ive coupler 16-1. 

•Next, the frequency control apparatus 15-4 

20 and the frequency selective coupler 16-4 in the 

switching apparatus 5-4 corresponding to the control 
station 4 will be described. When a signal is sent 
to the control station from the wireless base 
station 3-1 - 3-3, the frequency selective coupler 

25 16-4 switches an output destination of the signal 

received by the wireless transceiver or the optical 
transceiver, to one of the wireless modems 14-1 - 14- 
N which can demodulates the signal. Or, the 
frequency selective coupler 16-4 performs switching 

30 such that each signal is input to a different 

wireless modem, and the frequency control apparatus 
15-4 controls each wireless modem such that each 
wireless modem can demodulate the input signal ' 
according to the frequency of the input signal. 

35 When a signal is sent from the control 
station 4 to the wireless base station 3-1 - 3-3, 
the s igna 1 fronr~the mobi'le ccmmunXca'tTb^^ "ne'twor k~ rs 
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input to the multiplexer/demultiplexer part 42 via 
the circuit, control apparatus 43. The signal is 
demultiplexed by the multiplexer/demultiplexer part 
42 and input into the wireless modems 14-1 - 14-N. 
The frequency control apparatus 15-4 recognizes 
which is a sending destination of the input signal 
among the wireless base stations 3-2, 3-3 and the 
control station 4, and controls a frequency of each 
signal output from the wireless modem 14-1 - 14-N 
according to the sending destination of the signal. 
Like the frequency selective coupler 16-1/ the 
frequency selective coupler 16-4 has a function for 
switching a terminal to which a signal is output 
according to the frequency of the signal. Thus, the 
frequency selective coupler 16-4 outputs the signal 
to one of the wireless transceivers 12-7, 12-8 and 
the optical transceiver 13-4 according to the 
frequency of the signal. As mentioned above, since 
the frequency control apparatus 15-4 controls the 
frequency of each signal output from, the wireless 
modems 14-1 - 14-N, it is enough that the frequency 
selective coupler 16-4 changes the output 
destination of the signal according to the frequency 
of the signal. Therefore, high speed switching 
operation becomes possible. 

Fig. 5 shows a configuration example of a 
mobile communication system of a third embodiment of 
the present invention. Compared with the mobile 
communication system shown in Fig. 3,. the switching 
apparatus 5-1 in the mobile communication system 
shown in Fig. 5 includes a wireless transceiver 12-1, 
a beam forming circuit (BFC) 17-1 and an adaptive 
antenna 18-1 instead of the two wireless 
transceivers 12-1, 12-2 and the antennas 22-1, 22-2. 
Like the .switching apparatus 5-1, each of the 
switching apparatuses 5-2 , 5-3 and the switching 
a p pa r a-tu-s— 5 - 4— i- n clu d e s"a^wi: r" sTl es¥ transceiver*^ a 



beam forming circuit (BFC) and an adaptive antenna. 
In the following, the wireless transceiver 12-1, the 
beam forming circuit (BFC) 17-1 and the adaptive 
antenna 18-1 provided in the switching apparatus 5-1 
corresponding to the wireless base station 3-1 will 
be described. 

When a signal is sent to the wireless base 
station 3-3 or the control station 4 from. the 
wireless base station 3-1, that is, when the signal 
is sent via the wireless circuit 20, the frequency 
selective coupler 16-1 outputs a signal from the 
wireless modem, 10-1 to the wireless transceiver 12-1. 
The signal from the wireless transceiver 12-1 is 
sent to the adaptive antenna 18-1. At this time, 
the signal from the wireless transceiver 12-1 passes 
through the beam forming circuit 17-1 so that the. 
adaptive antenna 18-1 is directed to the adaptive 
antenna 18-3 or to the adaptive antenna 18-4 which 
is a destination of the signal , wherein the adaptive 
antenna 18-3 is provided in the switching apparatus 
5-3 corresponding to the wireless base station 3-3 
and the adaptive antenna 18-4 is provided in the 
switching apparatus 5-4 corresponding to the control 
station 4. In the same way, when a signal is sent 
from the wireless base station 3-3 or from the 
control station 4 to the wireless base station 3-1, 
the adaptive antenna 18-1 is directed to the 
adaptive antenna 18-3 or the adaptive antenna 18-4 
which is an originating point of .the signal by the 
beam forming circuit 17-1. Accordingly, it becomes 
possible that the wireless transceiver and the 
antenna can be shared for a plurality of wireless 
circuits. Especially, if there are many wireless 
circuits between the wireless base stations or 
between the wireless base stations and the control 
stat-ion-; — the—appaxatus— can— b'e~d'own"s"i~zisii~b3r~s'fi^^ 
the wireless transceiver and the antenna. 



In the above-mentioned embodiments, the 
switching apparatuses 5-1 - 5-3 are provided in the 
outside of the wireless base stations 3-1 - 3-3. 
However, the switching apparatuses 5-1 - 5-3 can be 
provided in the inside of the wireless base stations 
3-1 - 3-3. In addition, the switching apparatus 5-4 
can.be provided in the control station 4. 

As mentioned above, according to the 
present invention, since the transmission form of 
the signal is unified irrespective of the 
transmission medium between the wireless base 
stations and between the wireless base stations and 
the control station, the wireless modem can be 
shared by a plurality of circuits. Therefore, the 
transmission medium can be selected freely so that a 
network independent of transmission mediums can be 
established. In addition, even when a circuit is 
interrupted, it becomes easy to transmit information 
by using another circuit. 

As mentioned above, according to the 
present invention, the switching apparatus 
corresponding to the wireless base station or the 
control station in the sending side modulates a 
signal to be transmitted into a signal- of a unified 
transmission form, and sends the 'signal' to the 
switching apparatus of the wireless base station or 
the control station in the receiving side. That is, 
the signal is modulated such that the transmission' 
form of the signal is unified. . Therefore, the 
modulation means can be. shared. 

The present invention is not limited to 
the specifically disclosed embodiments, and 
variations and modifications may be made without 
departing from the scope of the invention. 



